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1. INTRODUCTION 


Zadeh [10] was first introduced in 1965 the 
concept of fuzzy sets and fuzzy set operations in 
his classical paper. In 1968, the theory of fuzzy 
topological spaces was introduced and developed 
by Chang [3]. In 1977, Haworth and McCoy [4], 
introduced and studied the concept of Baire 
spaces in topological spaces. In 1987, AbdE]l- 
monsef et at [1] introduced and defined the basic 
notions of fuzzy supra topological spaces. The idea 
of this paper is to introduce the concepts of fuzzy 
supra Baire space in fuzzy supra topological 
spaces with examples by using fuzzy supra 
nowhere dense set. The several characterizations 
of fuzzy supra Baire spaces are obtained. 


2. Preliminaries 
Definition 2.1[2] 


A collection 5* of fuzzy sets in a set X is called 
fuzzy supra topology on X if the following 
conditions are satisfied: 


1) 0 and 1 belongs to 6*. 
2) gye 5* for each x € A implies (vy cag ) € 5*. 


The pair (X, 5*) is called a fuzzy supra topological 
space. The elements of 5* are called fuzzy supra 
open sets and the complement of a fuzzy supra 
open set is called fuzzy supra closed set. 


Definition 2.2 [5 ]. 


The closure and interior of a fuzzy set f € IX are 
defined respectively as 


cl*(g) =a {h/ his a fuzzy closed set in X and g <h} 
int’ (g)=v {h/hisa fuzzy open set in X andh< g} 


Clearly cl*(g) is the smallest fuzzy closed set 
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containing g and int’(g) is the largest fuzzy open 
set contained in g. 


Lemma 2.3 [5 ] 


For a fuzzy set A in a fuzzy supra topological 
space X, 


(i) 1 - int"( x) = cl"(1- x), 
(ii) 1 - cl*( x) = int*(1 - x). 
Definition 2.4 [6] 

A fuzzy supra open set x in FSTS(X, T*) is called 
fuzzy supra F’, set in (X, T’) if X= vie1? (x i), 
where 1- xi € T* for ie I, 

Definition 2.5 [ 6] 


A fuzzy supra open set x in FSTS (X, T’) is called 
fuzzy supra Gc set in (X, T*) if x =Ai=1° (xi), where x 
i€T* for ie I. 


Definition 2.6 [6 ] 


A fuzzy set x in a FSTS (X,T*) is called a FS dense 
if there exists no FS closed set B in (X,T*) such that 
x<B<1. That is, cl*(x)=1, in (X,T*). 

3 . FUZZY SUPRA NOWHEREDENSE SET 
Definition 3.1 [6] 


A fuzzy set x in FSTS (X,T*) is called a fuzzy 
supra nowhere dense set if there exists no non- 
zero fuzzy supra open set p in (X,T*) such that p < 
cl*(x). That is, int* cl*(x)=0, in (X,T*). 


Proposition 3.1 


If x is a fuzzy supra closed set in (X,T*),with 
int* (y )=Othen x is a fuzzy supra nowhere dense 
setin (X,T*) 
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Proof 


Let x is a fuzzy supra closed set in (X,T*) then 
cl*(x )= x,Now int* cl* (x )= int*(y)=0 and hence x is 
a fuzzy supra nowhere dense setin (X,T*). 


Proposition 3.2 


If the fuzzy sets x and ware fuzzy supra nowhere 
dense sets in a fuzzy supra topological space 
(X,T*). Then x A wis a fuzzy supra nowhere dense 
set in (X,T*). 


Proof 


Let the fuzzy sets x and ware fuzzy supra 
nowhere dense sets in (X,T*). Now int*cl*(y A 
)<int*cl*(x) A int*cl*(w) < 0 A 0 (since int*cl*(x )=0 
and int*cl*(u)=0). That is, int*cl*(y A u)=0. Hence (x 
A pW) is a fuzzy supra nowhere dense set in(X,T*). 


Proposition 3.3 


If x is a fuzzy supra nowhere dense set is a fuzzy 
supra topological space (X,T*). Then int*cl*()=0. 


Proof 


Let x be a fuzzy supra nowhere dense set in 
(X,T*) .Then we have _int‘cl*(y)=ONowcl"(x)=x, 
since x is fuzzy supra closed set in (X,T*) this 
implies that int*cl*()= int*(x)=0. Hence int*cl*(x) 
=0. 


Proposition 3.4 


If x is a fuzzy supra nowhere dense set and uis 
any fuzzy supra set is a fuzzy supra topological 
space (X,T*) then (x Au)is a fuzzy supra nowhere 
dense set in (X,T*). 


Proof 


Let x be a fuzzy supra nowhere dense set in 
(X,T*).Then, int*cl*(y)=0.Now int* cl* (xy Au)sint* cl* 
(x) A int* cl* (uw) <OA int® cl* (u)=Othat is, int* cl* (x 
Au)=0.Hence (x Au)is a fuzzy supra nowhere dense 
set in (X,T*). 


Proposition 3.5 


If x is a fuzzy supra dense and fuzzy supra open 
set in a fuzzy supra topological space (X,T*) and if 
x<1- p, then pis a fuzzy supra nowhere dense set 
in (X,T*). 


Proof 


Let x be a fuzzy supra dense set in (X,T*) then we 
have cl* (x) =1 and int* (x) = x.Now us 1- xthis 
implies that cl*(u) <  cl*(1- yx) .Thencl*(u)s 
1-int(yJ= 1- ywhich implies that int'cl*(p) 
sint"((1- x)=1-cl*(yJ=1 - 1=0.That is int*cl*(u) 
=0.Hence pis a fuzzy supra nowhere dense set in 
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If x is a fuzzy supra nowhere dense set in a fuzzy 
supra topological space (X,T*), then 1- x is a fuzzy 
supra dense set in (X,T*). 


Proof 


Let x be a fuzzy supra nowhere dense set in 
(X,T*).Then,int™ cl* (y)=0.Now xg cl" (x) implies that 
int* (x)s int* cl” (x)= 0. Then int” (x) = 0. Nowcl* (1- 
x)=1- int® (x)=1 - 0=1, then cl" (1- x) =1. Hence 1- 
xis a fuzzy supra dense set in (X,T*). 


Proposition3.7 


If x is a fuzzy supra nowhere dense set in a fuzzy 
supra topological space (X,T*),then cl*( x) is also a 
fuzzy supra nowhere dense set in (X,T*). 


Proof 


Let x be a fuzzy supra nowhere dense set in 
(X,T*).Then, int* cl* (vy) =0. Now cl*cl*( xy)=cl*( x). 
Now int* cl*(cl* (x))= int® cl* (x)=0. Implies that 
int*cl*(cl* (y))=0. Therefore cl*( x) is also a fuzzy 
supra nowhere dense set in (X,T*). 


Proposition 3.8 


If x be a fuzzy supra closed set in a fuzzy supra 
topological space (X,T*) and if int*(y)=0,then yis a 
fuzzy supra nowhere dense set in (X,T*). 


Proof 


Let x be a fuzzy supra closed set in (X,T*). Then 
we have cl* (x)= x. Now int* cl" (x)= int" (x) and int" 
(x)=0 implies that int” cl* (y)=0.Hence xis a fuzzy 
supra nowhere dense set in (X,T*). 


Definition 3.2 


A fuzzy set y ina FSTS (X,T*) is called a FS first 
category set if x = vi-1°(xi), where (xi)’s are FS 
nowhere dense set in (X,T*). Any other fuzzy set in 
(X,T*) is said to be FS second category. 


Definition 3.3 


A Fuzzy supra topological space (X, T*) is called a 
Fuzzy supra first category if vi-1°(xi)=1, where 
(xi)’s are Fuzzy supra nowhere dense set in (X, T°). 
A topological space which is not of Fuzzy supra 
first category, is said to be Fuzzy supra second 
category. 


Definition 3.4 


Let x a fuzzy supra first category set in (X, T°), 
Then 1- x is called a fuzzy supra residual set in (X, 
T*). 

Proposition 3.9 


If xy is a fuzzy supra first category set in a fuzzy 


(X,T*) supra topological space (X,T*),then 1- x 
oe Ge =Aj21(%),where cl*(,) =1. 
Proposition 3.6 Proof 
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Let x be a fuzzy supra first category set in (X,T*). 
Then we have x =Vj21(xJ), where xis are fuzzy 
supra nowhere dense sets in (X,T*).Now 1- x =1 — 
Vi21Q)=Ajz1(X)-Let pi= 1- x, Then 1- x =Aj21(X). 
Since xi’ sare fuzzy supra nowhere dense sets in 
(X,T*),by proposition 3.6, we have 1- y,’s are fuzzy 
supra dense sets in (X,T*).Hence cl*(p,)=cl*(1- 
xXJ=1,therefore we have 1- x =Aj2,(x,)where 
cl"(pi) = 1. 

4. FUZZY SUPRA BAIRE SPACE 
Definition 4.1 


Let (X,T*) be a Fuzzy supra topological Spaces. 
Then (X,T*) is called a Fuzzy supra Baire Spaces if 
int*(vi=1°(xi)) = 0, where (xi)’s are Fuzzy supra 
nowhere dense set in (X,T*). 


EXAMPLE 4.1: Let X ={a, b, c}. The fuzzy sets A, u 
and y are defined on X as follows: 


A: X >[0, 1] is defined as A(a) =1; A(b)=0.2; 


A (c)=0. 7 
uu: X > [0, 1] is defined as p(a)=0. 3; uw (b) = 1; 
ut (c) =0.2 
y: X >[0, 1] is defined as y(a) =0. 7; y(b) =0.4; 
y(c) =1 


Then, T* = {0,A,y, yvA, yaA, 1} and S* = {0, wy, 
YV LL, YA u, 1} are fuzzy supra topologies on X and 
the fuzzy supra nowhere dense sets are 1- A,1-y, 
1-( yvA), 1-( yaa )) in (%,T*). Now [(1- A)v(1-y) 
v(1-(yvA))v(1-(yaa))J=1-( yaa ) and int*[1-( yaa 
)]=0. Hence (X,T*) is a fuzzy supra Baire space. 


On the other hand the fuzzy supra nowhere 
dense sets are 1- p1,1-y,1-( yv p) in (X,S*). Now [(1- 
uw) v(1-y) v(1-( yy w))J= 1-( yap) and int’[1-( 
yAp)]#0. Hence (X,S*) is not a fuzzy supra Baire 
space. 


Proposition 4.1 


Let (X,T*) be a fuzzy supra topological space. 
Then the following are equivalent: 


(i) (X,T*) is a fuzzy supra Baire space. 


(ii) int*(x)=0, for every fuzzy supra first category 
Set in x in (X,T*). 


(iii) cl*(u)= 1, for every fuzzy supra residual set 
win (X,T*). 


Proof 
(1)=(2). 


Let xbe a fuzzy supra first category set in 
(X,T*).Then x=vi-1”(xi),where xi, s are fuzzy supra 
nowhere dense sets in (X,T*).Then, we have int * 
(x) = int *(vi-1°(xi)). Since(X,T*)is a fuzzy supra 
Baire space, int *(vi=1%(xi)=0. Hence int * (x)=0 for 
any fuzzy supra first category set x in(X,T*). 
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(2)=(3). 


Let p be a fuzzy supra residual set in (X,T*). 
Then 1-p is a fuzzy supra first category set in 
(X,T*). By hypothesis, int * (1-w) =0. Then 1- cl * 
(u)=0. Hence cl*(u)= 1 for any fuzzy supra residual 
set up in (X,T*). 


(3)=(1). 


Let x be a fuzzy supra first category set in(X,T*). 
X=vi=1~(xi),where x; s are fuzzy supra nowhere 
dense sets in (X,T*). Now x is a fuzzy supra first 
category set in (X,T*) implies that (1- x) is a fuzzy 
supra residual set in (X,T*). By hypothesis, we 
have cl * (1- x)=1. Then 1- int * (y)=1.Hence int * 
(x)=0. That is, int *(vi-1°(xi)) =0 where xi’ s are 
fuzzy supra nowhere dense sets  in(X,T*). 
Hence(X,T*) is a fuzzy supra Baire space. 


Proposition 4.2 


If x is a fuzzy supra dense set and fuzzy supra Gs 
-set in a fuzzy supra topological space (X,T*), then 
1-x is a fuzzy supra first category set in (X,T*). 


Proof 


Since x is a fuzzy supra Gs set in (X,T*), x 
=Ai=1~(xi) where x;ET* and since x is a fuzzy supra 
dense in (X,T*), cl*(x)=1,then cl*(ai-1%(xi))=1.But 
cl*(ai=r®(Xi))S Ainr?cl*( xi).Hence, 1s ai-1°cl*( 
Xi).(ie) aiz1cl*( xi) =1. Then we have cl*(x;)=1 for 
each yi€T* and hence cl*(int xi)=1.which Implies 
that 1-cl*int*(xi)=0 and hence int*cl*(1- xi.)=0. 
Therefore 1- yi.is a fuzzy supra nowhere dense set 
in (X,T*). Now 1- xi =1-ai-1*(Xi) = vie1°(1-xi) 
therefore 1- xi =vi-1~(1-xi) where (1- xi)’s are fuzzy 
supra nowhere dense sets in (X,T*).Hence 1- xi is a 
fuzzy supra first category setin (X,T*). 


Proposition 4.3 


If the fuzzy supra topological space (X,T*)has a 
fuzzy supra dense and fuzzy supra G s set, then 
(X,T*) is a fuzzy supra Baire space. 


Proof 


Let x be a fuzzy supra dense and G ¢ set in (X,T*). 
Then by proposition3.2, 1-y is a fuzzy supra first 
category set in (X,T*) and (1-y ) =vi-1%(xi)where 
(1- x)’s are fuzzy supra nowhere dense sets in 
(X,T*) But int*(1- x)=1- cl*( x)=1-1=0 (since x is 
fuzzy supra dense, cl*( x)=1). Then int*(vi-1%(1- 
xi))= int® (1- x) = 0 and hence (X,T*) is a fuzzy 
supra Baire space. 


Proposition 4.4 


If the fuzzy supra topological space (X,T*) is a 
fuzzy supra first category space, then (X,T*) is not 
a fuzzy supra baire space. 


Proof: 


Poongothai & Celine 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


Int. J. Adv. Sci. Eng. Vol.8 No.3 2310-2313 (2022) 2313 


Since (X,T*) is a fuzzy supra first category space, 
then vi-1°(xi) =1, where xi’s are fuzzy supra 
nowhere dense sets in (X,T*). Therefore 
int*(vi-1°(xi)) = int*(1) =1#0. Hence int*(vi-1°(xi)) 
#0, where xi’s are fuzzy supra nowhere dense sets 
in (X,T*) and therefore (X,T*) is not a fuzzy supra 
Baire space. 


Proposition 4.5 


A fuzzy supra topological space (X,T*) is a fuzzy 
supra Baire space iffvi-1~(xi)) =1 where xi’s are 
fuzzy supra closed set in (X,T*) with 
int*(xi)=0,that implies int*(vi-1”(yi))=0 


Proof: 


If (X,T*) is a fuzzy supra Baire space then xi’s 
are fuzzy supra closed set in (X,T*) and int*(xi)=0 
whrerxi are fuzzy supra nowhere dense set in 
(X,T*).Thenvi-1~(xi) =1 that implies that 1 is a 
fuzzy supra first category in (X,T*).Since (X,T*) is 
a fuzzy supra Baire space then by proposition 4.1, 
int*(1)=0.Conversely int*(vi-1°(xi))=0, where xi’s 
are fuzzy supra closed set in (X,T*) with 
int*(xi)=0. 


CONCLUSION 


In this paper, we introduced and studied a new 
concept Fuzzy Supra Baire Space in Fuzzy Supra 
topological space. This new concept and the 
characteristic properties are discussed in depth. 
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